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Tevatron
● World's largest 

proton-antiproton collider

● Excellent performance 
(peak lumi. ~ 3.50E+32)
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~6       data on tape

Run IIa

Run IIb

fb−1
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DØ detector

● Electrons: |η|<3.0
● Muons: |η|<2.0
● Silicon tracking: |η|<3.0
● Calorimetry: |η|<4.2
● High data taking 

efficiency ~ 90%
● Well-understood 

detectors and mature 
analysis tools
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Phenomenology Motivation

spin S
lepton number L
baryon number B
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 The Feynmann digram of sneutrino eµ resonance production 
at Tevatron:                                                                

The cross section of the signal only depends on the third 
generation sneutrino mass and the LQD and LLE couplings:

where the total width of the sneutrino  can be written as:

The parameter constraints from LEP are:
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Signal characteristics
- M =100 GeV

● High pT leptons 
(~0.5*Mass)

● Electron and muon are 
almost back-to-back

● Clear mass peak
● No missing transverse 

energy
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Event selection

● Electrons
– pT>30 GeV
– |η| < 1.1
– Matched with a track
– Isolated in the calorimeter 
– EM shower

● Muons
– pT>25 GeV
– |η| < 2.0
– Matched with a track
– Isolated in both 

calorimeter and tracker
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Major backgrounds
● Physical background:

– Z/γ*->ττ
– WW,WZ,ZZ
– ttbar

● Instrumental background:
– W+jet/γ
– Z/γ*->ee,μμ
– multijet
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Event selection cont...
● The two leptons are away from each other with 

dR>0.2 and required from the same primary 
vertex;

● To reduce the ttbar contamination, veto the 
events with at least one pT>25GeV jet;

● To reduce the WW and ttbar contamination, 
veto the events with missing transverse energy 
> 20GeV that is not aligned or anti-aligned in 
azimuth with the muon. 
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# of events after selection

Process # of events
Z/γ* 83 ± 3
diboson 46 ± 2
W+jet/γ 13 ± 2
ttbar 3 ± 0
Total background 145 ± 4
data 143
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Final events distributions



06/05/2009 SUSY09 Xuebing Bu, DZero 13

95% C.L. limits

(1) A factor of 2 improvement by comparison with the 1       
DØ publication results (Phys. Rev. Lett. 100, 241803 (2008) ).
(2) The limits are significantly improved by comparison with 

LEP results (0.07x0.12 at M=100GeV).                     

fb−1
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Summary 
● We presented a search for R-parity violating (RPV) Sneutrino 

via the e+µ final states in 4.1        of DØ Run II data.
● We set 95% C.L. limits on the production cross section times 

branching ratio and RPV couplings for different Sneutrino 
masses. 

● For the near future, we will keep tuning and add more available 
data.

fb−1
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back-up
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1 fb-1 published Run IIa results
- Phys. Rev. Lett. 100, 241803 (2008)
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dФ (met,μ)
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